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A

Gain a better understanding on the impact of changes in the system
Identification of hotspots in the network which propagate delay/cost for
airlines and passengers

Have a methodology to test new mechanism and their deployment

The ABM model captures stakeholder behaviour allowing to test changes in
policies and not only on technical solutions

Estimate impact of system changes on their metrics (delay and costs)
Identify the relationship between elements in the ATM network

Identify hotspots at network level and non-direct relationships between the
elements in the system

Evaluate different flight operation policies

Identify impact of local changes at network level with non-direct interaction
Quantify the impact of different solutions and deployment modes

Understand their criticality and position in the ATM network

Consider the impact of EAMAN/DMAN on the ATM system

Quantify their connectivity and the impact of local solutions at network
level (ground and air)

Being considered when designing the system as their metrics can be
explicitly estimated
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Contrasting stakeholder perspectives
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Flight plan computation
Request ATFM slot
Slot swapping

Generate delay not explicitly modelled

Request departure slot DMAN

Assess if waiting for passengers

Rebook passengers missed connection
Decide if speed up flight
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Take-off Take-off e« Triggers computation of flight Flight
Flight crossing Relevant ¢ TOC: reassess speed adjustment e Flight (Radar)
point points e EAMAN planning horizon: expected e EAMAN
delay (adjust speed) e AOC

e EMAN tactical horizon: holding delay

Compute taxi-in time * Flight
* Ground Airport

Landed Landing

Flight arrival AIBT

Connect passengers to following flights ¢ AOC
e Compute turnaround * Ground Airport
e Reassess departure delay
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Event driven
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Freparing aircrart tor simULaTion... eXecuted 1N U:U0:0u.uubbB3
Preparing pax for simulation... executed in 0:00:80.0816914
Preparation executed in 0:080:00.0245068

World is ready!

Starting simulation at: 2019-82-15 17:21:87.571546
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Mechanisms

- 4D Trajectory Adjustment (4DTA)

- Flight Prioritisation (FP)
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- Flight Arrival Coordination (FAC)
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4D Trajectory Adjustment )*

Delay management strategies Level O * Basic delay recovery rules linked to amount of delay incurred

from the Airline Operations point * Cost index computed before departure

of view * Limited waiting for passengers (only premium pax, max 15 min)
Level 1 * Delay recovered based on expected costs

* Costindex computed at TOC
* Waiting for passengers based on expected cost

Level 2 * Delay recovered based on expected costs
* Cost index computed at gate and at TOC
* Wait for passengers based on expected cost considering DCI

4 Total cost function (delta t): time + fuel Total cost of wait/no-wait options: no-wait + each pax group wait
probability 14000 = y
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Mechanisms

Flight Prioritisation
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Collaborative decision making
considering airlines prioritisation
of their flights to minimise their
expected cost

Level O .
Level 1 J
Level 2 o

No pre-departure prioritisation of flights by AU

FPFS during ATFM regulations

No slot swapping

Pre-departure prioritisation of flights by AU

Allow intra-airline slot swaps for given arrival ATFM regulations

Pre-departure prioritisation of fights by AU
Allow inter-airline slot swaps for given arrival ATFM regulations
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Flight Arrival Coordination

Tactical management of arrival at Level O © EAMAN assign arrival slots in a FIFO approach
airports doing sequencing and ® Focus on minimisation of holdlng delay
merging with planning capabilities Level 1 * EAMAN request from flights: when delay is high enough to be

propagated as reactionary delay
* Focus on minimisation of landing delay + reactionary delay

Level 2 * EAMAN request from flights (from AOC): expected total cost
associated with available slots
*  Focus on minimisation of expected costs
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Investigative case studies

- Variables considered to build the scenarios:

4D Trajectory Adjustment [Level O, Level 1, Level 2]
Flight Arrival Coordination [Level O, Level 1, Level 2]
Flight Prioritisation [Level O, Level 1, Level 2]
Buffers [Default, Low]

Delays [Default, High]

Variables
combined into
32 scenarios
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Baseline scenarios

Sub-scenario 4D Trajectory | Flight Arrival | Flight Delays

Adjustment | Coordination | Prioritisation

Default baseline Default Default Default Default

Stressed baseline Default Default Default High
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Scenarios

High priority scenarios

Sub-scenario

DOMlNlo,’- SESAR

JOINT UNDERTAKING

4D Trajectory | Flight Arrival Delays

Adjustment

Coordination | Prioritisation

Default tactical
adjustments

Stressed tactical
adjustments

Default synergy

Stressed synergy

Level 2

Level 2

Level 2

Level 2

Level 2 Default Default
Level 2 Default High
Level 2 Level 2 Default
Level 2 Level 2 High
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